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1. 

2,975,666 
STRINGED MUSICAL INSTRUMENTS HAVING A 

PLASTIC HOUSING 
Clair Omar Musser, 12997 Blairwood Drive, 

Studio City, Calif. 
Filed Sept. 9, 1957, Ser. No. 682,656 

7 Claims. (CI. 84-285) 

This invention relates to new and improved stringed 
musical instruments, and more particularly to instrul 
ments such as zithers, autoharps and the like, although 
the principal features of this invention may be applied 
to a wide variety of other related instruments. 

Stringed musical instruments have conventionally been 
manufactured so as to include a wood base or housing 
which is frequently shaped in such a manner as to con 
stitute a sounding board and/or a resonating chamber. 
Within such instruments pins or other similar means have 
conventionally been mounted on the wood used in creat 
ing these frames or housings. When a string used in 
producing sounds is stretched under tension between such 
pins, or similar means, some stress is placed on the wood 
frame or housing employed. Such stress will tend to re 
sult in a comparatively small distortion of such a frame 
or housing, and this distortion in turn tends to result 
in a change in the tension upon the strings employed. 
Such a change in tension obviously affects the tune of the 
individual strings involved. 
In addition prior instruments such as zithers, autoharps 

or the like are often thrown out of tune by the inherent 
expansion and contraction of wood under normal con 
ditions. All of these factors tend to limit the applica 
tion or use of these musical instruments. It is obviously 
inconvenient to have to tune any sort of a stringed in 
strument each time it is used because of effects of the 
type broadly indicated in the preceding discussion. 

It is a broad object of the present invention to provide 
new and improved stringed musical instruments which 
are not subject to the inherent disadvantages and limita 
tions of prior instruments such as zithers, autoharps or 
the like. A more specific object of the present invention 
is to provide stringed musical instruments which stay in 
tune for a prolonged period, even when they are sub 
jected to extremely rough handling, such as may be en 
countered as they are moved from one location to an 
other. A related object of the invention is to provide 
stringed musical instruments which are capable of with 
standing the movement and the treatment normally ac 
corded such instruments by children without getting out of tune. 
Although an object of the present invention is to pro 

vide stringed musical instruments which stay in tune, 
it is considered inevitable that any musical instrument 
will on occasion require tuning. This is considered to be 
a comparatively difficult task for most untrained musi 
cians, such as, for example, children. Even many profes 
sional or many experienced musicians in order to tune 
various instruments of the type to which this invention 
pertains resort to the use of completely separate means 
such as, for example, a series of tuning forks, a so-called 
pitchpipe or the like for tuning purposes. Such separate 
means are considered inconvenient for the purpose in tended. 
Another basic object of the present invention is to 
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integral part of such instruments. Another object of a 
related category is to provide stringed musical instru 
ments in which the tuning means are conveniently mount 
ed in a location where they may not be readily damaged 
and in which they may be conveniently used. 

Because of the nature of this invention it is not con 
sidered necessary to set forth in this specification a fur 
ther long list of other specific objects and advantages of 
it. Many of the details of the present invention not spe 
cifically indicated in the preceding discussion are con 
sidered to be of an inventive character. The nature and 
purpose of these various details or parts will be fully 
apparent to those skilled in the art to which this inven 
tion pertains from a consideration of the remainder of 
this specification including the appended claims and the 
accompanying drawing in which: 

Fig. 1 is a perspective view of a stringed musical in 
strument or zither formed in accordance with this inven tion; 

Fig. 2 is a top plan view of this instrument; 
Fig. 3 is a cross-sectional view taken at line 3-3 of Fig. 2; 
Fig. 4 is partial cross-sectional view, greatly enlarged, 

taken at line 4-4 of Fig. 2; 
Fig. 5 is a partial cross-sectional view taken at line 5-5 of Fig. 3; and 
Fig. 6 is a partial cross-sectional view pertaining to the 

use of tuning means as herein described. 
in all figures of the drawing like numerals are used 

to designate like parts. Those skilled in the art to which 
this invention pertains will realize that what has been 
shown in the drawing is a presently preferred embodi 
ment of the present invention. They will further realize 
that a wide variety of differently appearing musical in 
struments may be constructed so as to utilize the basic 
principles or features of this invention. 
As an aid to understanding this invention, it may be 

stated in essentially summary form that it involves 
stringed musical instruments, each of which incorporates 
a housing and a frame. This frame is employed to hold 
the individual strings of such instruments in such a 
manner that these strings cannot get out of tune by fac 
tors Such as Warpage or expansion or contraction of the 
housing employed. Further, the invention also concerns 
stringed musical instruments which include as an integral 
part thereof means which may be used in order to tune Such instruments. 

In order to describe or explain the invention more 
fully, it is considered necessary to refer directly to the 
accompanying drawing. In Fig. 1 there is shown a 
stringed musical instrument 10 formed as a zither. This 
instrument includes a housing or support member 12 
having a closed bottom 14 and a top 16 within which 
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70 provide stringed musical instruments in which tuning 
means as hereinafter described are incorporated as an 

there is formed a centrally located opening 8. The 
entire housing 12 may, in accordance with the teachings 
of this invention, be constructed out of a wide variety 
of materials. At the present time it is preferred to form 
this housing by known injection molding techniques out 
of plastic materials such as, for example, high impact 
polystyrene. Inasmuch as the housing 12 serves pri 
marily as a resonating chamber for notes produced with 
the entire instrument 10, it need not be of the massive 
type of heavy construction commonly used with various related stringed instruments. 
Within the housing 12 on the undersurface of the top 

16 there is located a frame 20 having curved ends 22 
and 24 connected by side bars 26. This frame 20 may 
be attached to the top 16 by any type of convenient 
means such as screws 28. Preferably it should have a 
flat surface fitting tightly against the top 16 in order 
to provide for effective transfer of vibration to the hous 
ing 12. This frame 20 may be formed out of a wide 
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variety of different metals, such as, for example, die 
cast aluminum or the like. Preferably, it is of such a 
nature as to be capable of vibrating during the use of 
the instrument 10 so as to reinforce the sounds pro 
duced. Thus, it may, if desired, be termed a sounding 
frame or board. 
Upon the top 16 of the housing 12 there is mounted 

a bracket 33 which is used in holding the ends of strings 
32 as will hereinafter be described. This bracket 36) is 
preferably provided with a flat surface fitting against the 
top 6 of the housing 12 and is secured immediately 
above the end 22 of the frame 26 by the screws 23 serv 
ing to hold the frame 20 in place. In the preferred em 
bodiment of this invention the bracket 30 is provided 
with a ridge-like serpentine edge 34 which is adapted 
to support the strings 32 as indicated in Fig. 3. This 
bracket 30 is also provided with a plurality of pairs of 
undercut slots 36 which are adapted to retain the cen 
tral areas of the strings 32 employed with the instru 
ment by a hooking type of action. 
From an examination of Fig. 2 of the drawing it will 

be seen that the top 16 of the housing 2 is also pro 
vided with a curved ridge 38 placed on the side of this 
top on the side of the opening 18 remote from the 
bracket 30. This ridge may be formed integrally with 
the top 16 or may consist of a separate member attached 
to the frame 20 and the top 6 by convenient means 
such as, for example, screws 28. 
The ridge 38 is located generally above the end 24 of 

the frame 20; this end of the frame also serves to sup 
port a plurality of adjusting pins 4C used in tuning the 
entire instrument 10. Each of these pins is adapted to 
hold an end of one of the strings 32, and for this pur 
pose is provided with a top groove 42 of enlarged char 
acter located above the top 16 of the housing 12, below 
the level of the ridge 38. Each of the adjusting pins 
40 also preferably includes a top part 44 which is adapt 
ed to receive a wrench used in tuning the instrument . 
If desired, this top part 44 can, of course, be formed 
So as to receive a screwdriver or the like or so as to 
be turned by hand. Upon each of the pins 4 adjacent 
to the top 6 there is provided a flange 46 which is adapt 
ed to hold this pin in the position shown by the engage 
ment with the top 16. The remainder of each of the 
pins 40 extends through an opening 48 in the top 15 and 
through a corresponding opening 50 in the end 24 of 
the frame 20 so as to extend into the interior of the 
housing 2 past this frame. 
The individual adjusting pins 40 are held in place 

upon the instrument 10 through the use of coil springs 
52 held around these pins so as to bear against washers 
53 located around the pins 40 against the end 24 of the 
frame 28 and so as to bear against washers 54 located 
around these pins. The individual washers 54 may be 
conveniently secured in place by means of retaining 
washers 56 which are provided with fingers 53 which 
resiliently engage the exterior of the pins 40 so as to 
"dig into” these pins in such a manner that they cannot 
be moved from the pins. Such retaining washers 56 are 
considered extremely important for commercial and pro 
duction reasons inasmuch as they may easily be pushed 
into place. When the retaining washers 56 are located 
as shown, the springs 52 not only serve to hold the ad 
justing pins 40 in position with respect to the housing 
12, but hold these adjusting pins in such a manner that 
they cannot rotate readily except when the top parts 44 
are rotated through the use of an adjusting tool. 

In stringing the instrument 10 of the present inven 
tion, in essence pairs of strings are employed since each 
of the strings 32 used is employed so as to obtain two 
different musical notes. Any one of the strings 32 used 
with the instrument 10 has its ends attached to adjacent 
adjusting pins 40 by winding these ends around these 
pins or other equivalent means while the center portion 
of any one of the strings 32 is held so as to extend 

5 

O 

5 

20 

30 

40 

45 

50 

55 

60 

65 

70 

s 

4. 
through two of the slots 36 in the bracket 30. When 
an individual string 32 has been located in this manner, 
it may be conveniently tuned as desired by rotating the 
adjusting pins 40. 
The amount of such rotation required may, in accord 

ance with the broad teachings of this invention, be de 
termined by ear through the use cf tuning means 69 in 
corporated with the instrument 0. These tuning means 
consist of a flat plate 62 having a plurality of slots 64 
formed therein. Over each of these slots 64 reeds 66 
which are preferably of the common harmonica type are 
mounted so as to be capable of vibration, immediate 
ly above each of the slots 64 in the top 15 there is 
provided an opening 63 surrounded by a small boss 70. 
The plate 62 may be conveniently attached to the top 
i6 by screws 28 or other equivalent means. If desired, 
it may be mounted directly upon the frame 2 although 
this is not considered necessary. 

In tuning the instrument 18 a small fiexible tube 72 
carrying a projecting coil spring 74 is preferably entwined 
between the individual strings 32 so as to fit over one 
of the bosses 70 in the top 26. As air is blown through 
the tube 72 the corresponding one of the reeds 66 is 
actuated; this reed is preferably formed so as to corre 
spond to the note to which a particular string 32 in the 
instrument is being tuned. As this one of the reeds 66 is 
caused to vibrate the note produced by this reed may be 
directly compared with a note produced by plucking the 
String 32 on the instrument 10 as the corresponding one 
of the pins 40 is rotated as may be required. As is ap 
parent from an examination of Fig. 2 of the drawings 
each of the bosses 70 and each of the corresponding 
reeds 66 is preferably located adjacent to and beneath 
the part of one of the strings 32 in the instrument 10 
which is caused to vibrate at the same frequency as each 
of these reeds 66. This facilitates the use of the tuning 
means employed. 

It is also possible, if desired, to incorporate within the 
instrument 10 a small bridge 76 which is attached to the 
top 6 so as to extend across all of the strings 32. This 
bridge may contain, in accordance with the conventional 
techniques, dampers 78 which are adapted to be depressed 
by buttons 80 extending from the bridge 76 so as to deaden 
certain of the strings 32 in order to leave other strings 
free to vibrate in order to form a chord. Preferably the 
dampers 78 are spring loaded in order to return them to 
the initial position after they have been depressed. 

It will be realized that the type of frame construction 
herein described may be employed advantageously with a 
wide variety of different types of stringed instruments. 
Thus, this type of frame construction may be employed 
with instruments where ends of the individual strings 
utilized are located so as to extend from or be spaced from 
a sound reinforcing chamber or housing. Similarly the 
tuning means herein described may be employed with 
such other instruments with a minimum of difficulty. 
Because of the nature of this invention and that fact that 
it is capable of wide modification, it is to be considered 
as being limited only by the appended claims. 

I claim: 
i. A stringed musical instrument comprising a plastic 

housing having a top with a sound opening therein, a 
metallic frame attached to the inside of said top, at least 
two spaced anchor means on said top connected through 
said top to said frame, a plurality of tunable strings at 
tached to said anchor means respectively, and a bridge on 
said top having operative engagement with said strings. 

2. A stringed musical instrument as defined in claim 1 
including a plurality of tuning means, each of said tuning 
means corresponding to one of said strings and being ca 
pable of being used to indicate when said one of said 
strings is in tune, each of said tuning means being mounted 
adjacent to the corresponding one of said strings on said 
top of said housing. 

3. A stringed musical instrument as defined in claim 2 
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wherein each of said tuning means is mounted directly 
beneath the corresponding one of said strings on said top of said housing. 

4. A stringed musical instrument as defined in claim 2 
wherein each of said tuning means comprises reed means 
capable of vibration. 

5. A stringed musical instrument as defined in claim 4 
including means located on said top of said housing for 
conveying air to each of said reed means so as to actuate the same. 

6. A stringed musical instrument as defined in claim 1 
wherein said frame serves as a sounding board and is in 
direct contact with said housing. 

7. A stringed musical instrument as defined in claim 1 
including bridge means mounted on said top of said hous 
ing so as to extend across said strings and a plurality of 
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damper means movably mounted on said bridge means, 
each of said damper means being capable of being moved 
from a normal position spaced from said strings to a posi 
tion in contact with some of said strings. 
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